ABSTRACT: The main factors threatening Myotis capaccinii (Bonaparte, 1837) are considered to be foraging habitat degradation and roost loss. Conservation strategies that focus on the protection of roosts are feasible as long as direct threats by human activities are correctly identified. However, before protection of foraging habitat can be implemented more accurate information is required. We review the available information of relevance to foraging habitat management for the species. Three main topics are considered based on the results of a radiotelemetry study on 45 ind. in 3 seasons: habitat dependence, features of foraging habitat, and spatial range. M. capaccinii foraged almost completely over aquatic habitats as in other telemetry studies. We discuss the importance of terrestrial habitats and the dependence of the species on aquatic habitats. It has been proposed that several factors affect habitat selection in this species. The presence of smooth, clutter-free water surfaces seems to be the most important structural factor, but we found that prey richness also affected habitat selection. Effects of features related to riparian vegetation and water quality are thought to vary according to local conditions. Preference for wide water bodies is probably linked to preference for smooth surfaces, where detection and trawling of prey is favoured. As highlighted by recent telemetry studies, we observed M. capaccinii foraging at long distances from the roost. Therefore, the area of application for conservation measures should be large: we suggest a protection radius of 20 km around roosts.
INTRODUCTION
The long-fingered bat Myotis capaccinii (Bonaparte, 1837) is a cave-dwelling species (Papadatou et al. 2008 ) distributed throughout the Mediterranean basin and southwestern Asia (Hutson et al. 2001 , Spitzenberger & von Helversen 2001 . It forages mainly on aquatic habitats (Almenar et al. 2006 , Biscardi et al. 2007 , where it takes prey directly from or above the water surface (Kalko 1990 , Almenar et al. 2008 . M. capaccinii is Vulnerable (Hutson et al. 2001 (Hutson et al. , 2008 and its populations in western Europe are especially threatened (Guillén 1999) .
Typically, 3 main threats are recognised as affecting bats: pesticide contamination, roost disappearance or disturbance, and alteration of foraging areas (Hutson et al. 2001 , Racey & Entwistle 2003 . Myotis capaccinii strictly depends on underground shelters (Papadatou et al. 2008 ) and the alteration or disturbance of breeding roosts has resulted in local extinctions (Almenar et al. 2007 ). Guillén (1999) proposed that disappearance of foraging habitat and roosts is the main cause of regression for the species in western Europe. Médard & Guibert (1990) suggested that the alteration of Mediterranean rivers has been a major cause of its regression in France. The effects of pesticides have not been examined for M. capaccinii but are thought to be deleterious, as for other species (e.g. Clark et al. 1988 , Gerell & Lundberg 1993 , Guillen et al. 1994 , Clark 2001 . In fact, its typical prey (chironomids) are known to accumulate toxic compounds (Reinhold et al. 1999 ).
For cave-dwelling bats, conservation strategies that focus on the protection of roosts are feasible as long as direct threats by human activities are correctly identified. Areas of the landscape suitable for future protective actions can easily be identified, need relatively low resource investment, and raise few socioeconomic disputes. On the other hand, more accurate information is needed before protection of foraging habitat can be implemented into bat conservation strategies. Because cave-dwelling bats usually use a large area around the roost (e.g. Adam et al. 1994 , Russo et al. 2002 , Goiti et al. 2006 ) and limitation of human activities over vast land extensions is seldom possible, conservation guidelines should be as precise as possible. Comprehensive information about key habitat features and actual foraging ranges is therefore necessary for the optimisation of conservation measures applicable to foraging areas.
Prior to the beginning of the 21st century, knowledge about the life history of Myotis capaccinii was limited, especially as regards its foraging ecology; these data were scarce, fragmentary, and usually based on personal observations or even mere opinions (see Cosson & Médard 1999 for a review). We believe that a basic model on the foraging ecology of the species is lacking. Firstly, some fundamental topics relevant to the management of its foraging habitat remain obscure. For instance, data published to date do not agree on the relative use of terrestrial and aquatic environments by M. capaccinii. In Corsica, Courtois (1998) captured the species only on aquatic habitats, although the mist-nets used in trapping were not allocated in proportion to habitat availability. Carmel & Safriel (1998) and Russo & Jones (2003) also identified aquatic habitats as those most frequently used by M. capaccinii; however, in several instances observations have also been made over terrestrial habitats (Cosson & Médard 1999 , Lanza & Agnelli 2000 , Spitzenberger & von Helversen 2001 , Davy et al. 2007 ). Secondly, sound knowledge about the autoecology of M. capaccinii has been published only recently. The number of studies on diet (Aihartza et al. 2003 , Levin et al. 2006 , Biscardi et al. 2007 , Almenar et al. 2008 , factors affecting foraging behaviour, and the spatial range of foraging individuals is now remarkable (Almenar et al. 2006 , Biscardi et al. 2007 , Né-moz & Brisorgueil 2008 , Aihartza et al. 2008 . Moreover, 2 of these are radiotracking studies with a significant number of individuals surveyed, 21 in Italy (Biscardi et al. 2007 ) and 33 in France (Némoz & Brisorgueil 2008) , which improves considerably the quality of available data on the foraging ecology of the species and thus allows a more comprehensive framework for conservation strategies to be proposed.
The present study, using the results gathered from a group of 45 radiotracked individuals (enlarging the sample from Almenar et al. 2006) , specifically addressed the following topics: (1) the level of use of terrestrial environments by Myotis capaccinii; (2) the effect of the type of water body on foraging intensity; precisely, level of clutter on the water surface, water quality, presence of riparian vegetation, width of water bodies, and availability of prey; and (3) the spatial range used by M. capaccinii for foraging.
MATERIALS AND METHODS
Study area, bat population, and roosts. The study area, in the eastern Iberian Peninsula (39°04' N, 0°35' W), belongs to the termo-Mediterranean domain (Sanchis-Moll 1988) and is located in the low basin of the Xúquer River. The basin includes several tributaries, the most important being the Albaida and Sellent Rivers. The flow of these tributaries shows some degree of Mediterranean seasonality. Rivers are managed through a large dam (Presa de Tous), many small weirs, and a vast network of irrigation channels. There are also several ponds (about 3 per km 2 ). Approximately two-thirds of the study area is comprised of a large floodplain (20 to 50 m above sea level [a.s.l.]) mainly covered by orange groves. The remaining area is a hilly landscape (max. altitude = 600 m a.s.l.) covered by Mediterranean vegetation.
The area harbours one of the most important breeding populations of this species in the Iberian Peninsula. Some roosts in the area are inhabited by groups of Myotis capaccinii during the breeding season. The main roost is a limestone cave. The size of this colony is highly variable within and between years (150 to 500 ind.). This fluctuation in roost use is typical for the species (Courtois 1998 , Papadatou et al. 2008 ). Sex ratio is also variable throughout the year.
Study design, data collection, and analyses. The study was divided into 3 periods corresponding to 3 relevant phases of the bats' annual cycle: pre-breeding Using a harp trap (Tuttle 1974) , we captured 62 bats returning to the main roost after their nightly foraging. We performed 2 trapping sessions per period. Each bat was sexed, aged, measured, and radio-tagged. After clipping the fur between the bat's shoulder blades, we attached a 0.45 g PIP II radiotransmitter (Biotrack) with Skinbond surgical adhesive (Smith & Nephew). The transmitter represented less than 5% of the bat's weight (Aldridge & Brigham 1988) , except for 11 cases in which it represented up to 6.3%. Capture, manipulation, and tagging were performed with permission of the Valencian Government.
The bats were tracked by car or on foot from emergence to return. Up to 6 simultaneous tracking teams were equipped with either 1000-XRS radio-receivers (Wildlife Materials) or FT-290RII units (A. Wagener Telemetrieanlagen) and with 3-element Yaggi antennae. Two or 3 bats were tracked each night. Fixes were obtained by homing-in (White & Garrot 1990) , and consecutive fixes were recorded every 10 min to avoid temporal pseudoreplication. Activity consisting of direct and quick dis-placements between roost and foraging sites or between 2 separate foraging locations was classified as commuting. Motionless, usually weak signals coming from a shelter were classified as resting. Back-and-forth movements over a restricted location were classified as foraging. Fixes were mapped in the field on orthoimages or 1:10 000 topographic maps and subsequently transferred into GIS (ArcView 3.2, ESRI). The 15 bats with the most foraging fixes in each period were selected for the analyses (Table 1) .
We defined the colony home range by the minimum convex polygon (White & Garrot 1990 ) that enclosed all fixes. Habitats within the home range were mapped in GIS (ArcView 3.2, ESRI) using orthoimages (Institut Geogràfic Valencià, 4 pixels m -2 resolution) and field surveys. All terrestrial habitat were coded in a single category. Aquatic habitats were classified into 4 categories: rivers (including small weirs), canals (wider than 2 m), ponds (>100 m 2 ), and the reservoir. Water bodies were additionally classified into 3 categories of surface clutter: smooth, rippled, or covered by vegetation. They were further classified according to the associated riparian vegetation: trees/bushes (Populus spp., Nerium oleander, Tamarix spp., and other), reeds (Arundo donax), or absent. Width of water bodies was classified as < 5 m, 5 to 10 m, and >10 m.
Aquatic habitat type, surface clutter, riparian vegetation, and water body width were analysed for resource preference, comparing the proportion of individual fixes in a given feature category (hereafter referred to as 'use') and their relative availability in the whole home range (Table 2). We followed Aebischer et al. (1993) to test the hypothesis of non-random habitat use. Because in some instances some categories received no use and the method of zero substitution proposed by Aebischer et al. (1993) can increase type I error in this circumstance (Pendleton et al. 1998 , Bingham & Brennan 2004 , we followed Pendleton et al. (1998) Water quality and prey abundance were sampled in a number of locations. Water quality based on biotic indices of the macroinvertebrate fauna (Alba Tercedor et al. 2002) was known for 12 sites normally included in a local survey of water quality (Red Biológica de Calidad de Aguas, Confederación Hidrográfica del Júcar, www.chj.gob.es/redescalidad/red_biologica.aspx). Among the 5 categories of the index (from best to worst, I to V), only the middle categories (II to IV) were present in the study area. Because index value varied between years in some places, we chose the values from 2004 if available, or the closest otherwise. Prey density was measured for 88 places in the study area (32 in prebreeding, 24 in lactation, and 32 in post-lactation). A method that emulates trawling behaviour (main foraging style of the species, after Kalko 1990) was used to capture prey. A hand-net (75 × 25 cm, 1 mm mesh) was used to drag the water surface for 15 min. Hand-net contents were stored in 70% ethanol, and the total number of arthropods in the range of sizes captured by the species (Almenar et al. 2008 ) was subsequently counted. We established 3 categories of prey abundance based on the 33 and 66% percentiles: poor (< 3.9 prey m -2 min ). The number of radiotelemetry fixes in a given radius from each sampling place (100 m for prey abundance and 1 km for water quality) was counted as a measure of use for the site. This included 1090 fixes for the water quality analysis and 759 for the prey abundance. The proportion of sampling sites with a given category was counted as the relative availability of the category. Resource selection analysis was based on Neu et al. (1974) , but using the log-linear G-squared statistic instead of the chisquared test for the general hypothesis of independence (Quinn & Keough 2002 ) and using Bailey's CI instead of Bonferroni's (Cherry 1996) . Preliminary results showed that habitat selection did not show significant variation between classes of individuals or periods (Almenar 2008), so we grouped the classes in the analyses.
RESULTS

Foraging range
The colony's home range was 344.6 km 2 . Bats used a total of 49.2 km of aquatic habitat, which is 39% of the available aquatic habitat. The maximum linear distance travelled by a bat from roost to foraging site was 22.7 km, by an adult female in post-lactation. On average, bats foraged 5.6 km away from the roost (SD = 3.6). A radius of 10 km around the main roost contained more than 90% of the total foraging activity.
Habitat use
All recorded foraging activity occurred over aquatic habitats (Fig. 1) . Only one bat was recorded (for 10 min) flying over terrestrial habitat, and the type of activity could not be ascertained. Overall, bat activity was higher on rivers (91.8% of overall foraging time), and many bats foraged exclusively on rivers (27 of 45). Six ind. also foraged on isolated ponds (3.6% of the time), 10 ind. on channels (2.8% of the time), and 4 juveniles on the reservoir (1.7% of the time). No bats were recorded foraging in terrestrial habitats.
Bats mainly used aquatic habitats with open, smooth surfaces, and stagnant or slow-flowing waters. The bats foraged either exclusively or partially over smooth waters (81.2% of the overall foraging time); up to 35 bats also sometimes foraged over rippled waters (18.4%), and only 6 foraged occasionally over surfaces covered by vegetation (0.4%). Bats foraged mainly in water bodies without riparian vegetation (54.8%), although river stretches surrounded by dense reed formations or trees/bushes were also used noticeably (29.7 and 15.5%, respectively). The majority of foraging activity (88.4%) occurred over wide water habitats (width > 10 m), but intermediate and small water bodies were also used (9.9 and 1.7%, respectively).
We recorded the highest foraging activity in the sites with Class IV water quality (the lowest in the study area) 81.6% of the time. Water quality Classes II and III accounted for 0.1 and 18.3% of the overall foraging time, respectively.
Foraging activity was highest in sites with the richest prey abundance (54.5% of overall foraging time). Medium and poor prey abundance accounted for 29.5 and 13.3%, respectively, of relative use.
Habitat selection
The use of different aquatic habitats differed significantly from random (Wilk's λ = 0.148, p < 0.001). Rivers were significantly preferred to the other habitats, and isolated ponds and channels were preferred to the reservoir (Table 3 ). The features of the water surface were not used at random (λ = 0.109, p < 0.001), and smooth water surfaces were preferred to all other surfaces (Table 3 ). The use of water bodies was significantly linked to the surrounding riparian vegetation (λ = 0.743, p = 0.003); foraging locations without riparian vegetation or reeds were preferred to those with trees and/or bushes (Table 3) . Foraging locations were not used randomly regarding width (λ = 0.159, p < 0.001); those >10 m wide were preferred to the rest (Table 3) .
Use differed among sites with contrasting water quality (G = 436.1, p < 0.001). Class IV sites (the lowest water quality in the area) were selected for foraging, whereas Class III and II waters were avoided (Table 4) . Finally, sites with high prey abundance were selected, whereas sites with low abundance were avoided (G = 159.0, p < 0.001) ( Table 3) .
DISCUSSION
Link to aquatic habitats
We observed long-fingered bats foraging only over water, consistent with the results of Biscardi et al. (2007) and Némoz & Brisorgueil (2008) , who also used an intensive radiotelemetry scheme to measure the species' habitat use. In fact, Myotis capaccinii is clearly specialised to forage in aquatic habitats; its morphology and foraging behaviour (Norberg & Rayner 1987 , Kalko 1990 , Siemers et al. 2001 (1993) . Analysis for preference of aquatic habitat type, water surface, associated riparian vegetation, and water body width. For each pair of categories, the t-statistic and the p-value are shown for the hypothesis that the difference of log-ratios is not 0. p-values are calculated by randomisation, as suggested by Aebischer et al. (1993) . Categories are ranked in order of preference (from most preferred to least); >>>: significant difference Helversen 2001) are typical of trawling bats, a group of species with convergent foraging styles enabled them to exploit prey efficiently over water surfaces (Norberg & Rayner 1987 , Fenton & Bogdanowicz 2002 . Commuting routes usually crossed large extensions of terrestrial habitats; however, we could not ascertain foraging activity on them. We recorded one of the tracked bats for about 10 min flying over a terrestrial area, but its activity type was unknown. Similarly, Biscardi et al. (2007) and Némoz & Brisorgueil (2008) recorded some unidentified activity over terrestrial habitats, and Carmel & Safriel (1998) and Russo & Jones (2003) observed some Myotis capaccinii in terrestrial habitats. Further, Davy et al. (2007) detected individuals several times in terrestrial habitats on Zakynthos Island, suggesting that M. capaccinii can forage over terrestrial habitats in extremely arid places such as the Ionian Islands. It is then possible that, under suboptimal conditions (Goiti et al. 2003) or in dry seasons, bats modify their foraging behaviour, but the main conclusion for conservation purposes is that M. capaccinii fully depends on aquatic habitat in and around the breeding season.
Preferred foraging habitat characteristics
In the present study, the long-fingered bats' preference for rivers compared to other water bodies was remarkable. Rivers have been reported as the main foraging habitat by Courtois (1998) , Russo & Jones (2003) , Biscardi et al. (2007) , and Némoz & Brisorgueil (2008) . Nevertheless, Myotis capaccinii has also been found foraging elsewhere, e.g. over isolated ponds (Carmel & Safriel 1998) , water channels (Biscardi et al. 2007) , and lakes and reservoirs (Spitzenberger & von Helversen 2001 , Russo & Jones 2003 , Némoz & Brisorgueil 2008 . Unfortunately, the relative preference for different types of water bodies across Europe cannot be assessed, as selection analysis was not performed in most studies. Almenar et al. (2006) pointed out that rivers are the preferred foraging habitat of the species because they are richer in prey. Moreover, as rivers are spatially connected, bats are able to commute and forage simultaneously.
Myotis capaccinii in the present study preferred water bodies with clutter-free, smooth surfaces, a finding that agrees with other studies (Biscardi et al. 2007 , Némoz & Brisorgueil 2008 . Trawling bats are known to prefer foraging on these surfaces (Boonman et al. 1998 , Britton & Jones 1999 , Rydell et al. 1999 , Warren et al. 2000 , where they find advantages related to enhanced object detection and reduced sonic interference (Von Frenckell & Barclay 1987 , Mackey & Barclay 1989 , Siemers et al. 2001 .
The present study confirms that river width is another variable that drives foraging habitat selection in Myotis capaccinii. The species foraged with preference on river sections and other water bodies >10 m in width. Biscardi et al. (2007) also concluded that wider rivers or channels were selected for foraging. This general preference could be linked to the presence of stagnant and smooth waters in sites with broad water, which are the preferred kind of foraging surface. In the present study, two-thirds of the foraging activity occurred on these wide, smooth water surfaces, although they represented only a quarter of the available water surface. Biscardi et al. (2007) concluded that the key feature for habitat conservation of this species is environmental quality, a concept that encompasses the degree of conservation of riparian vegetation and the water quality. Némoz & Brisorgueil (2008) also considered water quality and preservation of riparian vegetation as key factors for the species' conservation. Well-developed riparian vegetation may contribute additional prey and act as a wind shelter. Arthropods from terrestrial habitats represent an important complement to the species' diet (Almenar et al. 2008) , and high wind speed decreases the activity of Myotis capaccinii over water (Russo & Jones 2003) , presumably due to the formation of ripples on the water surface. Riparian vegetation is also an important factor for foraging site selection of M. daubentonii (Warren et al. 2000) . However, the bats in our study area preferred to forage in sites without riparian vegetation or with dense reed coverage. The steep banks of most of the rivers and channels in our study area, as well as the dense reed formations that border many of the river stretches, could equally minimise the effect of wind. Availability of water habitats with surrounding trees or bushes was quite low (9.8% Neu et al. (1974) . Analysis for selection of water quality (from best to worst, Classes II to IV) and prey availability. The comparison of the 95% Bailey's CI to proportion available allows the assessment of the significance of selection (positive if proportion of use is higher than availability, negative if it is lower); ns: proportions of use and availability do not difffer significantly of the total surface). If this were a true limiting factor, we should expect high foraging activity associated with the few water bodies with wooden riparian vegetation. Therefore, well-developed riparian vegetation does not seem to be a limiting factor for M. capaccinii in the present study, and its relevance would depend on the presence of other natural structures that may act as wind-shield. In the present study, bats foraged over the lowestquality waters available, contradicting the findings of Biscardi et al. (2007) and Némoz & Brisorgueil (2008) . Interestingly, Courtois (1998) did not find any association between water quality and foraging activity in Corsica. The contradiction between studies may correspond to the simple fact that profitable foraging sites could occur at different water qualities. Although several authors (Médard & Guibert 1990 , Biscardi et al. 2007 , Némoz & Brisorgueil 2008 have highlighted the importance of good water quality for the species, none have proposed a biological mechanism that could explain it. The interaction between water quality and foraging by Myotis capaccinii likely occurs through the effect of water quality on the production of insects with aquatic larvae. Water quality indices are usually intended to rank the man-made alteration of aquatic ecosystems by measuring the species composition of aquatic communities. Anthropogenic contamination, however, may originate from difference sources and thus have a variety of effects on different aquatic communities (Alonso & Camago 2005) . Organic matter contamination increases oxygen consumption, promoting the domination of animals tolerant to low oxygenation (Chironomidae and Oligochaeta). An increased production of chironomids (the most consumed prey item of M. capaccinii, Biscardi et al. 2007 , Almenar et al. 2008 could benefit the species, as proposed for other trawling bats (Vaughan et al. 1996 , Law & Urquhart 2000 , van de Sijpe et al. 2004 . Contamination with inorganic nutrients (e.g. phosphates and nitrates) causes eutrophication and favours the growth of floating plants (e.g. Lemna spp.), which, in turn, makes prey detection over water difficult (Boonman et al. 1998) . Other sources of contamination, especially heavy metals, pesticides, and PCBs, tend to accumulate in the food webs (Reinhold et al. 1999) , ultimately compromising bats' survival and reproduction. Although the different contamination sources are usually associated, their relative importance varies locally. Differences in the origin (urban, agricultural, industrial) of the contamination should have different effects on M. capaccinii's foraging behaviour, which may explain the conflicting results among the aforementioned studies.
As expected, Myotis capaccinii selected the foraging sites with higher prey availability. Prey abundance is one of the most recurrently proposed factors of relevance for bats' foraging, although this assumption is rarely tested (e.g. Saunders & Barclay 1992 , Entwistle et al. 1996 , Vaughan et al. 1996 , Arlettaz et al. 1997 . In this sense, Cosson & Médard (1999) , Almenar et al. (2006) , Biscardi et al. (2007) , and Némoz & Brisorgueil (2008) suggested that prey abundance is a factor of great importance for the foraging of M. capaccinii.
In general, 2 main features make aquatic habitats preferable for foraging by Myotis capaccinii: clutterfree surfaces with high prey abundance. Other factors such as water quality, associated riparian vegetation, and water body width seem to affect aquatic habitat foraging secondarily, being of local importance or varying with the ecological context.
Spatial range: colonies and individuals
Colonies of Myotis capaccinii forage over a large spatial range (compared to other species with similar size and wing morphology; see Jones et al. 1995 , Fenton 1997 , Almenar 2008 . The present study and others (Biscardi et al. 2007 , Némoz & Brisorgueil 2008 have shown that some individuals fly long distances to forage, up to 31 km. Travel distance, however, varies between study areas -the average distance was 5.7 km in the present study and ≤13 km in Némoz & Brisorgueil 2008 - which is likely related to the effect that distribution of habitats and prey around the colonies has on the flying distances to foraging grounds. The specialisation in aquatic habitat, the spread of this habitat, and the high gregariousness of M. capaccinii result in extensive areas of colony use around breeding sites (Almenar 2008). For instance, the colony's home range in our study area was spread over 344.6 km 2 , but 92% of the foraging locations were located within a 10 km radius of the breeding cave.
Application to conservation and management
Myotis capaccinii is fully dependent on aquatic habitats. An effective conservation policy for this species should be based on the protection of aquatic habitats around roosts. This means that any action that causes drought of water bodies, as well as reduction in water flow of rivers and channels, should be avoided. In this sense, overexploitation of aquifers and inter-basin water transfers should be considered harmful. Where rivers are intensively managed, a minimum water flow should be assured throughout the year.
As stated above, a clutter-free water surface and high prey availability are the 2 most important factors for the foraging of Myotis capaccinii. Any transformation of water habitats within the range of a colony of M. capaccinii should avoid the alteration of these 2 factors. Thus, some river engineering practices may have deleterious effects on this species. Canalisation of rivers may decrease their suitability, as it reduces the production of prey by altering substrate quality and diversity and increases water speed and turbulence (Brookes 1988) . Large dams produce wide aquatic environments, but water temperature is reduced (Val et al. 2003) ; this, in turn, decreases and delays the emergence of semi-aquatic insects , both in the reservoir itself and downstream in the rivers. On the other hand, small weirs could, in some cases, benefit the species by increasing the overall area of open waters with smooth surfaces.
Riparian vegetation should be considered as a secondary factor that affects both the physical structure of the water surface and prey abundance. Although wooded vegetation next to watercourses is surely beneficial to the species, and the conservation and restoration of riparian vegetation would be advisable as a general rule, its relevance at a local scale may depend on the presence of other structures with similar functionality, such as steep riverbanks or dense, reed-like vegetation.
The influence of water quality remains unclear, and the effects of different sources of water contamination (organic, nutrients, and toxic elements) should be studied separately to reach a reliable conclusion with application to habitat management.
The conservation and management of water bodies to improve habitat quality should be carried out in a large area around main roosts. It is difficult to specify the range that should be protected, since many factors may influence the foraging range used by a colony (including spatial arrangement of the preferred habitats, prey productivity, alternative roosts, and number of individuals). In the present study, 90% of the foraging activity recorded was concentrated in the 10 km around the roost. Therefore, a protection radius of 10 km from the main roost seems a reasonable conservation rule for the studied colony. It should be borne in mind that the conservation measures proposed here apply only to aquatic habitats, and that the suggested radius represents a small proportion of the area used by the bats. The protection radius may differ around other roosts. Considering that the average distance flown by bats in the present study (5.6 km) is less than half the distance recorded for other colonies (Némoz & Brisorgueil 2008) , a protection radius of 20 km is advised as a conservative rule wherever there is no information about the spatial range of the bat available. 
